Introduction
U nmet health care needs, defined as the difference between the health care services deemed necessary to deal with a particular health problem and the actual services received, represent a measure of access to health care. Unmet health care needs depend on the characteristics of the health care system (availability of services, waiting time before receiving care, etc.) and on the particular circumstances of the individuals seeking care (socioeconomic status, time constraints, etc.). 1 France has statutory health insurance that covers almost 100% of the resident population. This insurance covers, on average, 75% of health care expenditures, but private supplementary coverage can be purchased to top up the statutory coverage up to 100%. In certain circumstances, patients are covered for 100% of the statutory charges, in particular when the insured person is suffering from 1 of 30 specified long-term illnesses. 2 However, even in countries where social coverage is broad, social inequalities in health persist 3, 4 ; for example, the forfeiture of health care for economic reasons affected up to 15% of the adult population in France in 2008. 5 The older people often have more complex needs compared with younger adults, due to additional disability, physical illness and social needs. A Spanish study 6 suggests that unmet health care needs among older people increase the risk of dying within 5 years with an odds ratio of 1.64. Despite this worrisome result, research on the unmet needs of older people has been limited in France and elsewhere. Published studies often focus on home care and reveal lack of assistance in activities of daily living. [7] [8] [9] [10] [11] Other studies deal with groups of elderly people with specific diseases, such as mental illnesses 12 or dementia. 11 Furthermore, differences between health care systems prevent useful comparisons with US 13, 14 and Asian 15, 16 studies. Indeed, there are specific limitations in access to health care in these countries, mainly due to financial issues in the USA and rurality in Asia. Even across Europe, there is substantial variation in the prevalence of unmet health care needs across countries, possibly related to the disparities in the integration of national health and social care systems. 17 The increasing life expectancy across developed nations raises the issue of disparities in access to health care among older people. The purpose of the present study is to assess unmet health care needs in a sample of old people in France and identify factors associated with these unmet needs.
Methods

Study design and population
This work is part of a cross-sectional study carried out to characterize health and functional independence among people aged 70 and older. Subjects were selected at random among participants in a supplementary pension fund AG2R La Mondiale (Paris, France), with over-representation of the oldest-olds through a randomization-based sample that was stratified by age group. Recruitment took place across France from 2008 to 2010, in 21 survey areas representative of all regions and sizes of cities in mainland France.
Information was collected during a 2-hour interview at home with a trained nurse. The presence of a close relative was required to confirm or complete the answers of 16.6% of the participants. The research protocol was approved by an independent ethics committee (permission n 060316).
Health and functional abilities
The health assessment took into account chronic diseases, physical functional limitations, activity restrictions as well as homebound, emotional and cognitive status. Participants reporting a chronic disease were asked to identify their problem(s) in a list of 14 chronic diseases used to monitor population health by the European Commission. 18 Specific questions on physical and sensory functional limitations dealt with the ability to see newspaper print clearly, the ability to see the face of someone 4 m away clearly, the ability to hear distinctly what is said in a conversation with one other person and the ability to chew hard foods without difficulty, optionally with corrective devices (glasses, hearing devices and dentures). 18 The evaluation of activity restrictions examined the five activities of daily living (ADL) included in the Katz index, 19 i.e. bathing, dressing, toileting, transferring, continence and feeding, as well as instrumental activities of daily living (IADL) 20 such as food preparation, the ability to use a telephone, housekeeping, shopping and the ability to manage one's finances. Homebound status was defined as incapacity to leave the home without help. Depression was suspected in participants with a score higher than 5 to the 15-item Geriatric Depression Scale. 21 Cognitive decline was defined as a Mini-Mental State Examination score of 26 or less. 22 
Use of health care resources
Participants were asked whether they had visited their general practitioner or a specialist during the previous 6 months and asked to identify their last visits to an ophthalmologist; an ear, nose and throat (ENT) specialist and a dentist (less than 1 year, between 1 and 5 years, more than 5 years and never).
Unmet health care needs
Unmet health care needs were defined as situations in which a participant needed health care but did not receive it. Two questions were used, the first question evaluating the need of care ('Can you bite and chew hard foods like an apple without difficulty?'), and the second question dealing with the use of health care resources ('When was your last visit to a dentist?'). In total, we identified four types of unmet health care need: -Lack of ENT care: last visit to the ENT specialist more than 1 year before the interview when the participant reports hearing difficulties that prevent him/her from engaging in conversation with another person; -Lack of visual care: last visit to the ophthalmologist more than 1 year before the interview when the participant has difficulty reading newspaper print or clearly seeing the face of someone 4 m away; -Lack of dental care: last visit to the dentist more than 1 year before the interview when the participant reports difficulty chewing hard foods; -Lack of management of a chronic disease: last visit to a general practitioner or specialist more than 6 months before the interview when the participant reports a chronic medical condition or a chronic health problem.
Other variables
Information was collected about the sociodemographic characteristics of participants: age, gender, former job, family situation and self-perceived economic situation. Based on the participant's answer to the question 'What is/was your occupation?', we defined three professional levels: low (blue-collar workers), intermediate (intermediate white-collar workers, employees and shopkeepers) and high (high-level white-collar workers). Participants were also asked whether they were benefiting from full coverage of their health care expenditures. Regular smokers were identified by the reported use of one or more cigarette, cigar or pipe per day. Because the availability of health services is a factor contributing to unmet health care needs, 23, 24 medical density (number of general practitioners and specialists per 100 000 inhabitants) at the departmental level (mainland France is divided into 96 departments) was considered. Population density in the department of residence (inhabitants per km 2 ) was also taken into account.
Statistical analysis
The prevalence of unmet health care needs was described in the whole study population, as well as in specific subgroups, i.e. among subjects presenting specific needs related to the presence of a chronic disease, a hearing impairment, a visual impairment or a dental impairment. Factors associated with unmet health care needs were identified using a multilevel logistic regression model with an individual level and a departmental level, to take into account the correlation between subjects of a same department. Indeed, the intraclass correlation coefficient obtained in empty model indicated that 5.0% of the total variance of unmet health care needs was explained by the departmental level. The variables introduced into the multivariate model were selected based on the bivariate analysis and published data. The results are presented with adjusted odds ratios (aORs) and 95% confidence intervals (CIs). Analyses were performed using Stata Õ software, version 12.0.
Results
Study population
A total of 2350 people agreed to participate in the study (participation rate: 18.9%), including 1393 women (59.3%) and 957 men (40.7%). The main reasons for non-participation were the lack of interest in the study (28.3% of the non-participants), followed by a state of frailty (10.8%) and the refusal of a close relative (7.3%). Participation was better in low-populated areas and in departments where the population is ageing or has a lower standard of living. Characteristics of the study population are described in table 1. Briefly, the mean age was 83.2 AE 7.4 years. Almost all participants reported a chronic health problem, mainly joint problems and high blood pressure. Difficulties in activities of daily living affected 37.4% of the study population, mainly bathing and dressing (ADL) and housekeeping and shopping (IADL). A large majority of the study population (n = 2243, 97.1%) had visited a general practitioner at least once during the previous 6 months, and the mean number of visits over this period was 3.9 AE 2.9. A specialist had been consulted at least once in the previous 6 months by 1449 subjects (62.7% of the sample). Ophthalmologists were widely consulted by our sample: 49.1% of the sample (n = 1137) reported a visit during the previous year and 38.5% during the previous 1-5-year period (n = 891). Only 266 subjects (11.5%) had consulted an ENT specialist during the previous year, and 1071 subjects (46.3%) reported never having seen an ENT specialist. The variable on dental care was homogeneously distributed, with one-third of the subjects having consulted a dentist during the previous year (n = 776, 33.4%), one-third having consulted a dentist between 1 and 5 years before the interview (n = 786, 33.9%) and one-third having consulted a dentist more than 5 years before (n = 710, 30.6%) or not at all (n = 49, 2.1%).
Unmet health care needs
Unmet health care needs were reported by 23.0% (95% CI: 21.3-24.7%) of the study population and prevalence increased with age, reaching 46.1% in people aged 95 and older (figure 1). The most prevalent unmet need in the study population was for dental care (17.7%); we estimated that more than three-quarters of respondents reporting difficulty chewing hard foods had not seen a dentist in the previous year (table 2). Lack of ENT care and lack of visual care were less frequent, with a prevalence of approximately 3-4% in the whole sample, but they affected a large proportion of people reporting hearing or visual limitations, 88.0% and 44.2%, respectively. Lack of contact with a medical doctor to manage a chronic disease was rare, reported by only 1.4% of the study sample.
Factors associated with unmet health care needs
Factors associated with unmet health care needs as revealed by the multivariate analysis are presented in table 3. Age was the main risk factor for unmet health care needs, independent of co-morbidities and loss of autonomy, with a more than 3-fold increase in the age group >90 years compared with the age group 70-80 years. Other strong risk factors for unmet health care needs were regular homebound status and tobacco smoking, with aOR of 1.96 and 2.70, respectively. Nevertheless, the very low prevalence of tobacco smoking in our sample (3.3%) tempers the effect of this risk factor. A poor economic situation, a low level of former employment, limitations in IADL and depressive status also increased the risk of having unmet health care needs. In contrast, living in a couple was protective against the risk of having unmet health care needs. Population density was not related to the risk of having unmet health care needs, whereas there was a negative relation with the medical density, each additional practitioner per 1000 inhabitants reducing the risk of having unmet need by 16%. Gender, full coverage of health care expenditures and the number of chronic diseases were not associated with the existence of unmet health care needs, but these variables were nevertheless kept in the model as adjustments.
Discussion
Main findings
This cross-sectional population study shows that unmet health care needs may be found in almost one-quarter of the elderly population in France. Lack of dental care was the main need identified, in relation to the high prevalence of chewing problems compared with hearing and visual problems in our sample. Socioeconomic position influenced the risk of having unmet health care needs, but the main risk factors identified were advanced age and homebound status.
Strength and limitations of the study
A major strength of this study is its large random sample of recipients of a supplementary pension fund, where the over- Age (years) Figure 1 Prevalence of unmet health care needs according to age representation of the oldest-olds improved the accuracy of estimates in extreme age groups. Definitions of unmet health care needs based on questions about forfeiting health care for various reasons (cost, illness, someone else to care for, etc.) 13, 14, 25 focus on people's experiences obtaining services when they needed them. Such definitions exclude people who are unaware of their health care needs, who may be numerous among the elderly. In the case of dental care, it has been found that 78% of old people consider a visit to their dentist unnecessary. 26 Our assessment of unmet health care needs overcomes this problem by using separate identifications of health problems and health care use. We differentiated four types of unmet health care needs, related to chronic medical conditions, hearing, vision and dental problems, which may provide a comprehensive overview of medical problems of old people. However, we had no disease-specific data. One may fear selection effects related to the recruitment of subjects in a supplementary pension fund. Nevertheless, the source population was very large, composed of the 2 100 000 retirees who joined this supplementary pension fund, thus selection effects seem unlikely. In addition, our sampling design enabled us to represent all the French territory, and our study population was similar to the national statistics with regard to sex ratio and socioeconomic profile. 27 A limitation of this analysis is its cross-sectional design. Further studies are needed to assess the consequences of unmet health care needs in terms of mortality, morbidity and autonomy.
Factors associated with unmet health care needs
The gradient observed between the prevalence of unmet health care needs and the age of subjects was previously reported in the Nepalese study by Kshetri et al. 15 This finding could be due to the increasing number of health problems with age, which mechanically increases the probability of having unmet health care needs. Nevertheless, our results were adjusted for the health status of subjects, using the number of chronic diseases and reported difficulties in ADL. A form of ageism might explain part of the lack of health care among the oldest-olds: physicians, as well as the patients themselves, often disregard certain conditions that they consider inevitable results of senescence. 28 Education and health literacy should play an important role here.
Whereas published studies often point to the cost of health care as the main reason for unmet health care needs, 13, 14 we observed a stronger effect of other factors, such as regular tobacco smoking, homebound status and depression, as compared with socioeconomic factors. The increased risk of having unmet health care needs among regular smokers compared with people who never smoked or former smokers probably indicates the poor health-seeking behaviour of smokers, consistent with a denial of the adverse health effects of smoking previously shown among US elders. 29 But again, smokers were a marginal group in our sample. Homebound status is an indicator of poor mobility and poor social participation. It was shown to be an independent predictor of 2-year mortality and disability. Among the reasons that could explain this excess mortality, it was suggested that homebound status may limit contacts with the health care system and finally make health problems worsen. 30, 31 The present study confirms this hypothesis by showing that homebound people are more likely to have unmet health care needs compared with non-homebound people. Depression may also lead to poor use or misuse of health care resources, as it can reduce adherence to treatments, and be associated with an unhealthy lifestyle and inactivity. 32 Nevertheless, we still confirm the role played by socioeconomic factors. A poor self-perceived economic situation and a low-level former job were factors increasing the risk of having unmet health care needs with aOR of 1.66 and 1.61, respectively. While full coverage of health care expenditures was expected to be associated with a lower prevalence of unmet health care needs, we did not observe any significant relationship. Such a result may be explained by the nature of unmet health care needs: they were mainly lack of dental care, which is poorly covered by France's statutory health insurance.
Potential consequences of unmet health care needs
The analysis of the literature shows that poor dental health is related to increased morbidity and mortality 33 and poor quality of life. 34 An inability to chew hard foods may restrict the intake of red meat and foods rich in fibre, 35, 36 resulting in constipation, vitamin deficiency and denutrition. 33 Denutrition is considered a gateway to frailty. 37 French health authorities therefore recommend an annual dental consultation for the elderly. 38 We nevertheless observed that 17.7% of the study population had not met with their dentist, even though they had difficulty chewing hard foods. In supplementary analyses, we observed a significant relationship between difficulty chewing hard foods and involuntary weight loss in the past 6 months, with an odds ratio of 1.46 (95% CI: 1.04-2.07) after adjusting for gender, age, co-morbidities and limitations in daily activities. Various interventions to improve seniors' access to dental care could be proposed, such as the use of mobile services to provide dental care in the home 39 or the development of gerontological networks through which medical and paramedical staffs providing home care could alert authorities when a patient needs dental care. A French study 39 also suggests that general practitioners should take advantage of their strategic position to promote dental care among their elderly patients. Considering the number of patients, family caregivers and physicians who may disregard dental care, a public health campaign would be helpful.
In conclusion, our results underscore the scope of unmet health care needs among older people, especially with regard to dental health. The oldest-olds are the most affected by unmet health care needs. Further studies are required to better assess the consequences of unmet health care needs in this growing segment of the population. Public health policy should already promote better access to care for older people and fight against any form of ageism.
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Key points
The lengthening of life in industrialized countries raises the issue of access to health care among older people. Unmet health care needs, defined as situations in which someone who needed health care did not receive it, represent a measure of access to health care. This cross-sectional population study shows that unmet health care needs may be found in 23.0% of people aged 70 and older in France. Lack of dental care was the main need identified (prevalence of 17.7%). Whereas published studies often point to the cost of health care as the main reason for unmet health care needs, we observed a stronger effect of other factors, particularly age and homebound status. Efforts should be made to develop home care and improve oral health, especially for the oldest-olds, using mobile health care services, gerontological networks and public health campaigns.
Background: Mental ill-health, particularly depression and anxiety, is a leading and increasing cause of disability worldwide, especially for women. Methods: We examined the prospective association between physical activity and symptoms of mental ill-health in younger, mid-life and older working women. Participants were 26 913 women from the ongoing cohort Finnish Public Sector Study with complete data at two phases, excluding those who screened positive for mental ill-health at baseline. Mental health was assessed using the 12-item General Health Questionnaire. Self-reported physical activity was expressed in metabolic equivalent task (MET) hours per week. Logistic regression models were used to analyse associations between physical activity levels and subsequent mental health. Results: There was an inverse dose-response relationship between physical activity and future symptoms of mental ill-health. This association is consistent with a protective effect of physical activity and remained after adjustments for socio-demographic, work-related and lifestyle factors, health and body mass index. Furthermore, those mid-life and older women who reported increased physical activity by more than 2 MET hours per week demonstrated a reduced risk of later mental ill-health in comparison with those who did not increase physical activity. This protective effect of increased physical activity did not hold for younger women. Conclusions: This study adds to the evidence for the protective effect of physical activity for later mental health in women. It also suggests that increasing physical activity levels may be beneficial in terms of mental health among mid-life and older women. The alleviation of menopausal symptoms may partly explain age effects but further research is required. 
